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Introduction

The birth rate explosion of the 40's and 50's is being felt in
every educational institution in the nation--from kindergarten to
college. Many educational institutions are engaged.in accelerated
building and expansion programs and are still not able to meet cur-
rent demands. Needless to say, it is essential that our nationfs
schools utilize every available facility to its fullest extemnt.

In an effort to increase facility utilization, many school dis-
tricts employ trained consultants from universities, state departments
of education, and private firms to gtudy current use and suggest meth-

ods of gaining optimum utilization.

These facility utilization studies invclve repetitive celculations

which are time consuming and costly to perform using the ordinary desk
calculator. In order to increase efficiency and reduce the cost of
these studies, the FUAP program was developed. This program uses a
mhigh.speed electronic computer to perform the calculations and produce
tables showing statistics on current utilization.

The Analysis

One method of analyzing facility usage involves the establishment
of relationships between the factors of space capacity and space occu-
pancy. Space capacity is simply the number of pupil stations in a
given room or educational area. Space occupancy is the number of pu-
pils occupying the stations at any given time. Many school facilities

are designed for special purpose uses, e.g., science laboratories,
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vocational education classrooms, art rooms, music rooms, and gymna-
siums. Consideration must be given to these special use rooms when
analyzing utilization. In addition, each space must be analyzed in
terms of standard or optimum capacity, as well as actual capacity, if
the consultant is to have adequate data for making sound recommendatiomns.
The FUAP program is designed to employ the factors and considerations
described above. Formulas used in the program are.

I. Room Utilization by Time Period
Uy = Pz/Sax D

Us

n

PZ/Ssx D

II. Total Room Utilization

U, = P1/S, x W

p

P1/SS X Wp

ITII. Building Utilization by Time Pericd

Us

=]
Qo
i

Pa/ (S, x Wp)
Us = Pof (8¢ = Wp)
IV. Total Building Utilization

(=]
Qo
"

Py/ (85 % Wp)

(o
9]
n

“P1/ (Sg x Wp)

U, = The percent of utilization based ou the actual number cof
pupil stations in the room.

Ug = The percent of utilization based on recommended standard, or
maximun, number of pupil stations the room will accomwmodate.

lEdgar L. Morphet, "The Measurement And Interpretation of School
Building Utilization,'" Contributions to Education, No. 254, (New York:
Teachers College, Columbia University, 1927), p. 102.
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If the standard number of stations is greater than maximum
allowed, maximum is substituted for standard.,
P; = Pupil periods per week calculated as follows: The sum of
the number of pupils scheduled in a room all class periods
of the day multiplied by the number of days per week the
various classes meet.
Pupil periods per week calculated as follows: The number
of pupils scheduled in a room during a given class period
of the day multiplied by the number of days per week the
class meets.,
Sa = Actual number of pupil stations in the room.
= Standard number of pupil stations in the room calculated
by dividing the total square foot area of the room by the
standard number of square feet recommended for a pupil sta-
tion. If the maximum number of pupil stations allowed per
room is less than the standard, maximum is substituted for
standard.
p Periods in the week calculated by multiplying the number of
time periods per day by the nuiber of days per week school
is in session.
Days per week a given class meets.
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The Program

The FUAP program will analyze from 1 to 200 spaces categorized
by type of space (1 to 15 type categories), for each time period of

the school day (1 to 10 time periods) in a singie pass. The program

.is written in Fortran IV and was originally cowpiled on an IBM 7044

computer. The program, exclusive of the compiler, requires approxi-
mately 15,000 words of memory capacity.

The program produces from 3 to 18 tables, depending upon the num-
ber of type categories established, showing percentages of utilization
based on actual and standard (or maximum) number of pupil stations.

Input Data

Input data required to compute utilization is of three types;

(1) type description, (2) room description, and (3) room use. Type
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description is simply a description of the type of room represented by
each type code used. For example, 01 = General Purpose, 02 = Science
Lals, 03 = Physical Education, etc. Room description information
includes the room number, type of room code, length and width in feet,
area (required only if the shape of room is other than rectangular or
square. If area is given, length and width are omitted), standard
number of square feet recommended for each pupil station, the actual
number of pupil stations in the voom, and the maximum number of pupil

stations (optional and necessary only if local policy established max-

imum pupil-teacher ratios which may be less than standard number of pupil

stations). Room use data is the number of pupils meeting in each room

each period of the day and the number of days per week that a partic-
ular class regularly meets. Multiple cards may be used to describe
the c_ieiy-met pattern cf any given class.

In addition to the above, school header information is required.
The header information is simply the district name, the school name,
and the standard number of time periods in the regular school day.
Input data forms are presented in appendix A.

Output Tables

The number of output tables produced depends upon the number of
typé categories used and will range from a minimum of three to a maxi-
mum of eighteen. Examples of each table are shown in the appendix B. '

Table 1 presents by room the aree; in squarz feet, the number of

square feet per actual pupil station, the recommended number of square




feet per pupil station, difference between actual and standard, the
maximum number of pupil stations permitted, and the standard number
of pupil stations the room will accommodate, and the difference be-
tween maximum and standard number of pupil stations:

Table 2 presents the percent of utilization (based on the num-
ber of actual pupil stations) each period in the day for each room
in the building. The total percent of utilization is shown for each
room, for each period of the day, and for the entire building.

Table 3 is similar to table 2 with the exception that utiliza-
tion is based upon the standard (or maximum) number of pupil stations
rather than the actual number of pupil statiomns.

Tables 4 through 18 present the percentages of utilization of
each room summarized by type of room. Two tables are produced for
each type category. The table format is identical to tables two and
three described above.

Cost Savings

Trial runs of the program, using both hypothetical and actual
data, were made to establish time and cost data. The results of the
computer runs were compared to conventional hand methods of table com-
pilation. The comparisons showed a reduction of approximately 7 hrs.
and 58 minutes in total time required to prepare the tables. Total
cost savings were estimated at $75.00-$100.00. 1In addition to the
savings gained through the reduction of time required to prepare the
anaiyses, much more comprehensive and comparable data were providéd

by the use cf the FUAP program.
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